Identification and purification of truncated insulin-like growth factor I from porcine uterus. Evidence for high biological potency.
We report the completion of the purification of uterine-derived growth factors (UDGF) described previously by this laboratory [Ikeda, T., & Sirbasku, D.A. (1984) J. Biol. Chem. 259, 4049-4064]. During isolation, the mitogenic activity was monitored by using the human MCF-7 breast cancer cells in serum-free Ham's F12 and Dulbecco's modified Eagle's medium (1:1, v/v) containing 15 mM 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (pH 7.2), 200 micrograms/mL bovine serum albumin, and 10 micrograms/mL human transferrin. This medium sustained growth for several days in response to a single addition of growth factor. The isolation of UDGF began with acetic acid extraction followed by sulfopropyl-Sephadex chromatography, Bio-Gel P-10 molecular sieve fractionation, and a series of reverse-phase high-pressure liquid chromatography separations. Purifications [[(1.0-8.5) X 10(6)]-fold] of three mitogens (5-20 ng each) were achieved. The mitogens were shown by protein microsequencing to be DES 1----3 to DES 1----6 forms of insulin-like growth factor I (truncated IGF-I). An Mr estimated by 125I labeling, urea-sodium dodecyl sulfate-polyacrylamide gel electrophoresis, and autoradiography was consistent with a DES 1----3(4) N alpha truncation. Immunoadsorption and radioimmunoassay confirmed immunological properties equivalent to IGF-I. Radioreceptor assays showed truncated IGF-I was functionally equivalent to recombinant IGF-I. The ED50 values of DES 1----3 IGF-I and recombinant IGF-I for MCF-7 cell growth were 0.8-6.0 and 30-150 pg/mL, respectively. With Balb/c 3T3 mouse fibroblasts, the ED50 of DES 1----3 IGF-I was 100 times lower than that of IGF-I. We conclude that the major acid-stable low-Mr mitogenic activities isolated from uterus are very potent forms of truncated IGF-I capable of stimulating growth of epithelial and mesenchymal cells.